BIOCHEMICAL SOCIETY TRANSACTIONS each catalytic event for it to be distinguished from the surrounding substrate molecules in solution. The substrate was therefore likely to undergo a smaller number of catalytic events shifting the action pattern towards a multichain-attack mechanism
A 8-D-xylosidase, induced in Bacilluspumilus and isolated by a combination of classical techniques (Kersters-Hilderson et al., 1969) , affinity chromatography (Claeyssens et al., 1970) and sucrose-gradient ultracentrifugation, was investigated with respect to its thiol content. The study, reported here, deals with the relation between thiol content and enzymic activity.
When the enzyme was incubated with Ellman's reagent [5,5'-dithiobis-(2-nitrobenzoate)], inactivation was observed as a pseudo-first-order process with respect to the enzyme concentration. Analysis of these results indicated the reaction of one thiol group per monomer (mol.wt. 6OOOO) for complete inactivation. When competitive inhibitors were added to the inactivation mixture, a strong protection against inactivation was observed, suggesting that the modified thiol group is situated at or near the active site of the enzyme.
A study of the kinetics of the thiol modification itself revealed a totally different pattern. Depending on the specific activity of the preparation, the number of thiol groups per monomer of the native enzyme that are modified in the inactivation process varied between one and two, whereas the total cysteine content per monomeric unit was determined to be six, including one sidulphide bridge. When the percentage inactivation was correlated with the amount of thiol functions that reacted per monomer, it became clear, however, that in each case 1-l.lmol of thiol per mol of enzyme reacted, concomitant with total inactivation.
Modifications with iodoacetamide showed the same type of inactivation. Titrations with Ellman's reagent, after carboxamidomethylation, indicated the modification of approximately one thiol function per monomer. In a study of the influence of pH on the inactivation with iodoacetamide, a decrease in rate was observed when the pH was varied from 7 to 9. This indicates that the function involved in the inactivation reaction has a pK around 8.6, a value quite acceptable for a thiol function in proteins.
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Kinetics of inactivation show in this case an association of the reagent before the covalent bond is formed. This can possibly be explained by hydrogen-bond formation of some negatively charged groups in the protein with the amide. With iodoacetate, on the contrary, a very slow inactivation reaction was observed, and no pH dependence was detected in the range investigated.
To obtain more information about the amount of essential thiol functions per monomeric unit, a titration withp-chloromercuribenzoate was performed, and this experiment equally proved the essential role of one thiol group for enzymic activity.
The reversibility of the modification reaction was investigated by treating the $5'-dithiobis-(2-nitrobenzoate)-modified protein with various reducing agents. In these experiments, an almost immediate liberation of nitrothiophenolate ion was observed. The activity, however, was restored far more slowly. This suggests a conformatinoal change of the enzyme, concomitant with re-activation. An additional indication of a conformational change is obtained by using the u.v.-absorption characteristics of the enzyme, before and after re-activation. A small but definite change in molar extinction coefficient at 280nm was detected. Finally, another experiment also provided indications of a conformational rearrangement. A titration of the re-activated enzyme with Ellman's reagent reveals the presence of nearly three thiol functions per monomer, which could be explained only by supposing a rearrangement in the ternary structure together with the re-activation. The kinetics of this titration also show distinct differences from those obtained for the titration of the native enzyme.
In conclusion we can state that the B-D-xylosidase isolated from Bacillus pumilus contains several thiol groups, at least one of which is essential for enzymic activity. Attempts to say anything more definite about its role in the catalytic process must be speculative at this time. Nevertheless we can state that either it must be directly involved in the catalysis, or its position near the active site is so critical that only the intact and free thiol function allows the enzyme to operate properly. This report discusses some molecular properties of the enzyme and characterizes this 8-D-xylosidase as an oligomericenzyme. The detection of one major band by disc electrophoresis after the final purification step suggests protein and enzyme homogeneity. Assuming the molecule has a globular shape, the molecular weight derived from these electrophoretic data (Hedrick & Smith, 1967 ) is 110000+ 10000. The concentration of a second, enzyniically active, fraction on the gels can be judged to be less than 1 % of this main band. Comparison of the migration of these fractions on acrylaniide gels (Hedrick
